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- governing apparatus which is called uwpon to perform |
work intermittently and in varying amounts. An ex-
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. sufficient to keep the pipes clear.

. 30

. any. gccumulation of ‘water.
' ‘the varying conditions of temperature and service of an

-+ inany event on very Jight loads.
~ a pump capable of disposing of the average accumula-
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To all whom it my CONCETTL:.
-Be it known that I, ArTHUR S.Maxny, 2 Cltl?(,}'l of |
the United States, remdmg at Schenectady, county of

Schenectady, State of New York, have invented cer-

tain new and nseful Improy ements in Control Systems,
of which the fc-]lawmg is a specification.

The object of the present invention is to produce 2
simple and efficient system of control for automatically

ample of this character of apparatus is {6 be found in

steamn heating systems wherein the condensed steam
- which collects in the various pipes throughout the sys-

tern is returned to the boilers by means of a power

driven pump. - If it is desired to maintain the pipes.

fairly clear'of water it is necessary that the pump shall
be at all times ready to operate in order to carry away

It is evident that under

extended hea,tmg ayﬂtem the rate at which the water

.collecta in the pipes 18an extremely variable quantity,
- and if a pump.of sufficient capacity to take care of the .
. maximum accumulation mnparated continuously, Lhen,

when the rate of accumulatwn is small, the pump must
neceaaarﬂy at tipes run substantially on no load, and,
-If, on the other hﬂnd

tion of water is employed, then at timmes it will be in-

In order that a pump
auﬁemnﬂy large to take care of 2 maximum aceumula-

* “tion of water may be employed without- being required

to run on extremely hg,ht loads, Ihave devised means

" whereby the pump ‘is apuated Antermittently, the
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starting of the pump being automatic and being effccted

atany desired predetermined intervals of time, together

mth means controlled by the discharge of the pump
for again stopping the pump when there is but little wa-
ter passing through the pump. I profer to employ an
electric motor for aperating the pump and to conirol the
ﬁtarl;mg and stopping of the pump by starting :md stap-
ping the motor.

Thus it will be seen that in one.of its aapects thu pres-
eht invention muy be considered as relating to means
for itarting 4 motor at predetormined intervals of time
and automatically stopping the motor if and whenever
the motor load falls below a predetermined value.

In another ﬂspent the present invention may be cun--

sidered as comprising a power driven pump, togeiher
with controlling-apparatus for starting the pump at pre-
determined intervals of time and del:érmmmﬂ the durs-
tmn of operation of the pump by thé rite of discharge.

. 'The present-invention, in the above and other of its

aapect.s will ' be more {uilly understood and furthor ob-

“jects thereof will appear from the following description.
In the accompanying drawing T have illustrated dia-

]
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.this end. -
“consists of adever 13 pivoted af 14 upon’a fixed support

arammatically one foxm of the present mventmn, and
‘similar reference characters appearing on said dramn,,
and in the following description denote like parts.
Referring to the drawing, 1 indicates a pump driven
by o motor having an armature 2 shd a ficld winding
3; 4 is the suction pipe; 5 the discharge pipe; 0 is a
starting switch of any ‘usual or desired type arranged

to connect thie motor £6-a source of current supply in-’

dicated by linces 72 and 8 and to vary the resistance of
the motor circuit in starting in the usual manner.
The rheostat is illustrated as consisting of a spring ac-
tuated arm 9 arranged to sweep over contacts 10 con-
nected at various pdints along resistance 11, together
with an electromagnel 12 adapted to maintain the acn
9 °in its full “on” position a.fter the arm. has been
brought to that pumuun '

The present invention contemplates means for auto-
matica_lly -operating the rheostat at predetermined

in operation ot the same intervals. It is of course
evident that the means for so operating the rheostat

may. be varied, since the present invention is not

limited tu any particular spparatus for accomplishing
The arrangement illustrated for this purpose

and carrying at one end a weight 15 and at the other
end a.receptacle 16, An arm L7 is connccted to the
lever 13 at a point intermediate the pivotal support
of the lever and the weight 15, and at its Jower end this

arm is provided with a slot' 18 intn which projects a-

pin 19 extending from the arm 9.  The length of the
slot 18 i& such that when the p.a.rta are in the position
shown the arm 9 is-free to be moved b{,t,wmn its ev-
freme limifs.
receptacte. 16 i3 a pipe 20 auitably: supported on a
bracket 21. The redéeptacle is preferably provided
with an elongated flango or glamd 22 50’08 to.mnke a
water-tight joint between the pipe snd the recéptacle
while at the spme time permitting relative axial move-
ments between the two. Arrapged-above the recep-

i tacle is & cock 28 receiving water or other liquid from.

Lxtending through the bottom-of the
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~intervals of time, thereby causing the muotor to be set -
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any suitable source. By opening this cock, liguid.”

ficws into the receptacle and, by varying the extent of

opening, the rate of flow may be varied at will, The

interval clapsing botween successive closings of the
starting rheostat is determined by the rate at which
the liquid fows Trom the cock 23 and therciore this

. interval may be varied fo suit the rbquiremunts of the .

cxisting conditions, - . .-

Assuming that the parts arc in the pumtmn shown,
the water or other fluid will flow into the receptacle
16 untit the receptacle and containud fluid overbal-
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ances, the, weight 15, whereupon tho recuptacle de- .

! mcends and the member 17 moves the rheostat arm into .

its-other extreme position. In descending, the recep-
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tacle uncovers an apening 24 in the pipe 20 and (he
fluid is discharged threongh this opening until b [par-
tradly emipticd receplacle is overbalaneoed by the weight
1 and the recopiacie risey again Lo the position shawn,
I in the meantine (he clectromagnet 12 has hecome
energizaed, the rhoostat am will D held inits ranning
pusttion, but if not, then (he rheostal Opens coneqr-
rently with the ascent of the receptaclte, Thus the
molor is sel in operation af regular intervals through
Waction of the (ipe cperaling mechanism: so (hat
after the amp hax heen brought to rest in the manner
Lo be hereinafter deseribed it need not  necessarily
remain wdle Tonger than the period elapsing helore the
next operation of the rheostat .
- The duration of operation of the motor is made (o
depend upon the amount. of work to he done, and to
this end I havo provided means depending upon the
rate of discharge of the pump {or controlling the
maintaining magnet of the rheostat, so that after the
rheostat has been sot and the motor started, the motor
will immedtately come (o rest 1 pon the aseent of the

receptacle, unless there is suflicient water to be

pumped to warrant the continned operation of the
pump. It s of course (vident thai the actual con-
struction and arrangemoent of parts for carrying out
this feature of the present invention may be greatly
varied, although the
a stmple and elfective means for accomplishing the
desired result. In the discharge pipe 5 I have ar-
ranged a pivoted check valve 25 which, when the
pump is operating, swings about its axis to an extent
{]ependiug upon the rate of discharge of the pump.
It will of course be understood that wnstead of a piv-
oted check valve a different form of valve or other
device subjected to the discharge current may he
employdd.  Connected 1o the valve so as to oscillate
in unison therewith is an arm 26 which is in turn con-
nected by means of link 27 to the movable member
of a switch 28. The switch 28, when closed, short cir-
cuits the dlectromagnet 12, and the arrangement is
such that when there is no flow, or only & small flow in

the discharge pipe of the pump, the switch 28 is closed ;

but when a predetermined amount of water is heing
pumped the check valve is opened to such an angle
that the switeh 28 is made to open, thereby inter-

rupting the short eircnit about the magnet 12 and per-

mitting it to be ener rized,
£

The operation of the apparatus described is as §nl- -

lows: ‘Assuming that the receptacle 16 has descend .y,
causing the rhicostat to he operated, the motor. will
start up in the usual manner and operate the pump;
the rheostat’ will be held in its operative position
momentarily while the receptacle ig being cmiptied;
atcl therefore, if there is sufficient water in the pipe
4 6o make it desirable (o continue the operation of the
pump, ample the is given for the formatlion of @ (d1s-

charge stream past (hao cheek' valve and therefore the.
check valve will e swung about s axis and the

switell 28. opened.  The opening of the switeh 28
allows the clectromagnet 12 to berome energlzed so
thal, when the receplacle again ascends the rheostat
arin s held in ity operative posttion by the maintain-
Ing magnet. The pump now continues Lo aperate
until the diseharge stream boecomes so small that the
choeok

arrangement ilustrated provides |

valve closes siliciently to close the switeh 28: |
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this nstantly deénergizoes thoe maintaining magnot and

allows the rheostat open. The operating member
Y7 Jor the rheostat is moved up and down at regular
intervals without producing any cffect upon the ap-
paratus as long as the rheostat is held closed by ity
maintaining magnet; hut upon the lirst and every
uceeading operation of the -rheostat acluating mem-
her following thae deénergization of the maintaining

magnetl, the rheostat arm is brought into its operative

position and the pump caused to operate for a short
period.  dlowever, alter cach operation the switeh
arm 18 moved to its open position upon its release hy
the actuating member, until such a time when the
discharge stream produced during vne of the momen-
tary operations of (he bump  hecowes  suflicientiy
great to cause the switeh 28 to open: whereupon the
theostat arm will -he held in the closed position by
the maintaining magnet until the load on the pump
drops below the point at which it 2 dbesirable 10 main-
tain the pump in operation.

Although I have ilustrated and deserthed the pros-
ent’invention as embodied in one form only, I do not
desire to be limited to the spectlic form shown or to
any specilic form excopt as spectfically indicated in
the appended elaims.

What I claim as new and desire to secure by Lot-
ters Patent of the Unitod Slates, Jg,—-

1. T combination, a motor. n sourcve of current suppis,
i HWH'{:‘II for completing g circuit from spid source of S1]-
Y through saia motor, meang for closing said switeh at
predetermined intervals, and means conlrolied by the load
on the motor for maintaining said switeh closed.

2. In combination, a motor. n starting rheostat therefor,
meats for antomatically operating sald rheostat at prede-

termined intérvals, and means controlled by the load on
the motor fop nintaining the rheostat in its operated

position,
30 In combination, a
rheosiat thevefor, means for operating said rheostat at
predeiormined imer}'uls {0 close the motor circeyit and
vary the resistance in said cirenit, and means contratieq
by the load on the motor for maintaining said rheosta{ in
its operated position, _
. In combination, a motor. g souree of current supply.
a switeh fop completing a eircult from sald source of eyr-
rent supply through said motor. me;ns f_m' aufomatically

Soperdting said switeh and holding it momentarily in irs

eperated position at -predetermined intervals of time to
complete the motor cirenit, and means controlled by the
toad on (he motor for maintaining said switeh in jts op-
crated position,

4. In combinatlon, 1 motor, a source of current supply.
o switeh for compieting a cireuit from said souree of sup-
LY through said motor, means for antomatically operitting
sald switelr and holdinge it nmomentarily in its operated
position at predetermined infervals to :*u-mplete.-"t_[;e motor
cirenit, and means for malntaining safd switel in its op-
erated position when the toid on the motor exceads a pre-

‘determined valne,

G. In combination, a motor, a_source of current sapply,
A narmally open starting rheosiat for completing a elrenit
through said wolor from sald sourcve of supply and varyving
the reskstance in the motyr circuit, means for dutomatie-
vy operating suid rheostnt and holding it momentarlly in
Itx oporated position at prodetermined intervals, means for
maintaining sald rvheostat in Hs operated position, and
means eontrolled hy
the aforesnld means
i {ts opeMitlve posttion wiren tho laad on
than a predetermined valye.

<. In combination, g maofor, a source of eurrent supply,
anormally open starting switel) for completing n virruit

throngh sald motor from sald AOUree of supply, means for

mofor, a normally open starting -

the load on the motor for rendering
nuperative to maintaln the 1'heﬂstnt'_
the motor is leoss
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automatically operating said starting switch and holding

= 3

| - 15. In combinatlon, a motor-driven pump, & switeh for |

it momentnrily in its operated position :at predetermined ! completing 2 c¢ircuit through the pump motor, means. for §0

intervals, an electromagnet for maininining said starting .

switch in ils. operated position, and a switch controiled

§ by the load on the motor for deénergizlng said electromag-.

net when the load on the.motor ls less than a predeter-
mioed valne. : ‘ - |

8. In combination, & wmotor-Griven pump, a1 source of-

current aupplj. a starting switeh for completing a vireuit

10 from said source of supply through the punip mafor, - means

far automatically apervating snid switeh at predetermined

intervals, naod means controlled by thie discharge from sitidl
pump to maintain said switch in its gperntive 1}nfsiiiun.

9. In combination, n motor-riven pumnp, & souree of

15 current supply, a startiug ywiteh for compleling n eireuit

from saiil source of supply thirough the putnp mobor, means

for antomatically operating said starting switch and hold-

ing it momentarlly in its operative position at predeter-

rined Intervuls of time, and means controlied by the dis-

2¢ charge from sald puwp for maintaioing -snld switeh in its-

operative position.

10. In combination, a motor-driven pump, a sourec of
current supply. o starting switeh for completing a clreult
from suid sourca of supply Lhreugh the puntp motor, Means

95 for antomptically operating snid atariing swiieh at prede-
rormloed intervals of time, maintaining nmeany for said
starting switeli, and means controited by the dischurge
from said pomyp for controiling sald maintnining means.

11. In combinstlon, 8 motor-driven pump, a source of

20 -current supply. a-starting switch for completing & cireult
| from said source of euprent supply threugh the pump
motor, nuintaining meuny for ssid ‘stavting switeh, andd

" MeEnns controlled Ly the discharpge from said pump for ren-

derlng suld maintaining means Inoperative when 'said dls-

35 charge 18 Lelow 2 predetermined vitlue, -
“14. In eombination, u motor-driven pnmp, & normally
-open switeh for cump}étin;}: the elrcult of the pitmp motor,
 mieans for closlng-snid switch at predetermined intervals

of tiine, un electromagnet for malntaining sald switeh

,';(} elosed, and a switch ‘controlled by the discharge feom said
" pump for contvolling sald clectromugnet,

12. In combination, a motor-driven pump, a normally

open swlteh for completing # chrduit through the pump
motor, means for closing, sald swlteh st predetermined in.
_ 45 tervals, an ‘clectromaguet for malntuining sald switeh
closed, @ switch for dednergizing sald clectromagnet, and
‘moeany controllad by the discharge from- suld pump tu
Toporate ‘sald: lntter awltch to delienerglze sald clectro-
magnet whea the discharge frem sald pump 1s below &
0 plven value. ‘ ‘ g .

14. In comblnutlon, & motor-driven pmﬁp?.a goiree of

current aupply, a starting switeh for compleiing a clrenlt
from sald source of current supply through the puamp
‘motor, meany for automatleally operating sald switch at
55 -predetermined intervalsg, a memlier ' reaponsive to the dis-
charwe from said pump, and means contrylied by .said
Joenher for maintaining sold sWi_tcTi in ity operative posl-
LY. -

operatlng said switeh at predetermined intervala of time,
malntaining means for sald switeh, o valve on- the dis-
charge side of sald pump, and menns associated with zatd
valve for contrelling sald maintaining means, *

16. In cowbination, a motor-driven pump, & starting ¢ 5
switeh for completing o circult through the pump motor,
means for operating sald awitch at predetermined inter-.

yals of time, electromagnetle malztainlng means for sald ©

stavting switeh, a check valve on tlie discharge side of gald

pump, and n switelh opernlively connected to sald check 70

valve and arranged to render sald maintnining means i~
operative when the check valve 1§ elosed a predetermined
amonund. - |

17. In combinatlon, a motor-driven pump, a source of
current supply, a normaliy open starting rheostat adapted 75
to complete o circuit through the pump moter and vary
the amount of vesistance In the motor circult, means for
pperiiting sald rheostat at predeterniloed intervals of time,
plectromagnetic maintaining means for sald rheosiat, a
check valve on the discharge side of sald pump, and ‘a £0
switch operatively connected to sald check. valve for de-
enerpizing sald maintalning means when the opening of
the eheck valve drops below a predetermined amount.

. 38. In combination, a pump, driving mechanism for aafd
puwp. means for.setting sald driving mechinnism In opera- 8b
tion at predetermined intervals of time, and means con-
trolled by the rnte of discharge of sald pump for atopplag . .
the operation of sald driving mechanism. N

o,

."-"

19, In cambination, a pump, drlving mechanism-rur.sﬁi IR
g
tlon at-predetermined. jntervals of time, and means for- -

, antomatically stopping said driving mecbanism -when the .

puny, means for setting gaid driving mechanism in ppera-f'.ﬂ

rate of ddschurge from snld pump falls below a glten;_vn'lne.
=20, In comblnation, a pump, a4 driving mechanism for
said pump, mouns for antomaticplly setting sald driving.
‘mechnnlsm In operation at predetermined intervals of time,
a dovice actusted by -& fiow of fAuid on the discharge atde -
of the pump, and nicans,’ conirolled by .sald device for .
stopping snid drlving mechanism, SR E
%1 In combinntion, n motor-driven pump, a source of
current supply. s starting switeh for completing a elreuit
from sald source of current supply through the pump
motor, and means controlled by the ‘discharge from said
pump for ciusing said starilag switch to open when sald A
discharge s below o predetermined value, ,
22, In combination, a motor-driven pump, a source of
currept supply, a switch for completlpg a “circuit- from
<014 source of ‘current suppiy to the pump motor, & check-
valve on the discharge side-of the pump, nnd means c¢on- -
{rolled, by said check-valve for cnusiog sald switeh to open,
In witness whereof, I have hercunto set my hand this
15th day of Decawgber, 1905, . - -
| .‘ CARTIIUR S. MANN,
Witnesses: | : -
BruxyamMIN B, HuLrL,
HELEN -ORFOHD. N
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